Rheological modification agents were tested on simulated SRAT and SME products to determine if a suitable agent could be found for the DWPF process slurries. The agents tested were dispersants that lower the rheological properties of slurries by preventing agglomerization. Dolapix CE64, an ethylene glycol, and Disperse-Ayd W28, a polyacrylate, were the most effective dispersants tested.
Further evaluation and testing should be performed on Dolapix CE64 and Disperse-Ayd W28 to determine if implementation is possible in DWPF. The initial phase of future work will include optimization of the rheology modifier by the Illinois Institute of Technology (IIT) and development of a maximum concentration limit for the rheology modifiers. IIT has been commissioned to evaluate the properties of these chemicals to determine if the chemical makeup can be optimized to enhance the properties of these modifiers. An initial concentration limit based upon the DWPF flammability limit and other constraints should be calculated to determine the potential downstream impacts.
Once an optimized rheology modifier has been recommended by IIT, the second phase of future work concerning rheology modifiers should focus on the following areas:
• Effective pH range of dispersants • Effect of boiling on dispersants • Effect of aging on dispersants • Impact of dispersants on foaming • Impact of dispersants on hydrogen generation • Impact of dispersants on glass redox • Impact of dispersant components (such as ammonia) on process It is anticipated that the second phase of this program will start in FY05.
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INTRODUCTION
The Defense Waste Processing Facility (DWPF) at the Savannah River Site (SRS) vitrifies high level radioactive waste (HLW) sludge currently stored at the site. DWPF receives washed HLW sludge in the Sludge Receipt Adjustment Tank (SRAT) on top of the heel from the previous batch. The sludge is then acidified by adding nitric and formic acid. Mercury is then removed from the sludge by reflux boiling through a decanter, and then the sludge is concentrated by evaporation. The concentrated sludge is transferred to the Slurry Mix Evaporator (SME). In the SME, the sludge is combined with the glass formers which are transferred to the vessel as a frit slurry. The mixture is then evaporated to remove water and decrease the heat load on the melter. SME product is transferred to the Melter Feed Tank (MFT) which slowly feeds the slurry to the melter.
Process upsets have occurred in the DWPF as a result of changes in the rheological properties of the process slurries. Reducing the yield stress of the process slurries is expected to minimize process upsets and to potentially allow higher solids loading in the SME product. Higher solids loading would decrease the amount of water the melter would be required to evaporate and could increase the glass production rate.
In commercial industries, dispersion agents are commonly used to decrease the yield stress of slurries. The dispersion agents prevent agglomerization of the particles in the slurry either by affecting the surface charge of the particles or by blocking the interaction between the particles through steric effects. Commercially available dispersants are usually effective in a narrow pH range and can act as flocculating agents outside the effective range. Many dispersion agents are based on acrylic polymers with variations in polymer chain length and the addition of other, often proprietary, species to the polymer.
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DISCUSSION
Scoping studies conducted during the summer of 2001 1 indicated that addition of a rheological modifier could reduce the yield stress and consistency of simulated waste sludges. Based on this preliminary study, additives were tested with DWPF process slurries to determine if the yield stress and consistency could be reduced. A batch of simulated SRAT product produced during FY02 melt rate testing was utilized to perform the tests. SME product was prepared from this SRAT product by addition of dry frit to the SRAT product. A Haake RS600 research grade rheometer was utilized to measure the rheological properties of the samples using the concentric cylinder geometry. Yield stress and consistency were determined from the data using the Bingham plastic model as described by Koopman.
2
The additives selected for testing are shown in Table 1 , along with additive type and manufacturer. Each additive was tested in SRAT and SME product at various concentrations, as shown in Appendix A. The majority of the additives tested led to increased yield stress and consistency, but several led to significant improvements. The results from the two most effective dispersants are shown in Table 2 . The variation in the amount of improvement at a given concentration may be the result of differences in pH in the slurries tested since the same SRAT and SME products were not utilized for all tests. pH was not measured during these tests, but will be added to the test protocol for any future testing. The impact of water additions on the SME products was tested to compare to the improvement in yield stress provided by the Dolapix CE64 and Disperse-Ayd W28. Water additions reduced the yield stress, but required much larger addition amounts than the dispersant. For a reduction of 20% in yield stress, the amount of dispersant was less than 1/10 th the amount of water that would be required. The impact of water is shown in Figure 1 . 
Impact of Water Addition on SME Product
CONCLUSIONS
Dolapix CE64 and Disperse-Ayd W28 were the most effective dispersants tested at reducing the yield stress of the SRAT and SME products tested. The effectiveness of the additives was likely impacted by the pH of the sample and varied considerably. The addition amount required by the dispersants was less than 1/10 th that of water to achieve similar reductions in yield stress for the SME product.
RECOMMENDATIONS
Further evaluation and testing should be performed on Dolapix CE64 and Disperse-Ayd W28 to determine if implementation is possible in DWPF. The initial phase of future work will include optimization of the rheology modifier by IIT and development of a maximum concentration limit for the rheology modifiers. IIT has been commissioned to evaluate the properties of these chemicals to determine if the chemical makeup can be optimized to enhance the properties of these modifiers. An initial concentration limit based upon the DWPF flammability limit and other constraints should be calculated to determine the potential downstream impacts.
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APPENDIX A Data From Rheological Modifier Testing
